It has been generally accepted that 20 to 30% of patients with essential hypertension have low plasma renin activity (PRA) and fail to respond to the stimulation of sodium restriction and standing (Brunner et al. 1972 : Crane et al. 1972 ). Low PRA essential hypertension differs from primary aldosteronism, because the patients of this group have normal or low aldosterone secretion rates (Ledingham et al. 1967 ). However, the fact that a mineralocorticoid inhibitor spironolactone or an inhibitor of adrenal steroidogenesis aminogluthetimide lowers blood pressure in patients with suppressed PRA suggests that mineralocorticoid excess may somehow be involved in the mechanism of suppressed renin secretion (Woods et al. 1969 ). Several hormones with mineralocroticoid activity have been incrinunated in the pathognesis of low PRA essential hypertension by many researchers (Melby et al. 1971; Sennett et al. 1975 ). But there is little evidence of the involvement of these substances .
Recently, Padfield et al. (1975) reported that low PRA hypertension is a stage in the course of essential hypertension, because PRA falls with the duration of this disease. To elucidate the problem whether low PRA essential hypertension is a result of the long-term effects of high blood pressure on the kidney or not , the relationship between renin, hypertension , and its duration was studied. Padfield's hypothesis was not supported. We report our results below . 
PATIENTS AND METHODS

RESULTS
Regain and age
The estimated values of resting peripheral vein PRA ranged from 2 to 36 ng/ml with a mean of 12.4ng/ml (s.E. 0.62) in 139 control subjects and from less than 2 to 100ng/ml with a mean of 15 .6ng/ml (s.n. 1.3) in 200 patients with essential hypertension. Fig. 1 shows the PRA levels at different ages in healthy persons and hypertensive patients. In healthy subjects, the mean PRA value of 42 persons aged under 19 years was 15.4ng/ml (s.E. 1.1), 48 persons aged 20 to 29 years 12.2ng/ml (s.E. 0.9), 20 persons aged 30 to 39 years 9.7ng/ml (s.E. 1.1), 13 persons aged 40 to 59 years 11.0 rig/ml (s.E. 2.6), and 16 persons aged over 60 years 4.1ng/ml (s.E. 0.6), respectively. The PRA level in younger subjects aged under 19 years was slightly higher than those in other age groups. On the contrary, the estimated values were very low in the advanced ages over 60 years. In the subjects aged from 20 to 59 years, however, no significant differences in the PRA levels were found (p>0.05). In essential hypertension, similar relationship between renin and aging was observed. The mean PRA value of 20 cases aged under 19 years was 16.1ng/ml (s.E. 3.3), 40 cases aged 20 to 29 years 12.9ng/ml (s.E. 2.0), 56 cases aged 30 to 39 years 15.9ng/ml (s.E. 2.7), 51 cases aged 40 to 49 years 18.6ng/ml (s.E. 3.1), 24 cases aged 50 to 59 years 12.5ng/ml (s.E. 2.2), and 5 cases aged over 60 years 4.9 ng/ml (s.E. 1.8), respectively.
As revealed in control subjects, the PRA level in older patients aged over 60 years was prominently low. In the patients aged under 59 years, however, no significant differences between renin and aging were found (p>0.05).
Frequency distribution
The frequency distribution of PRA for 123 normal subjects and 195 cases of essential hypertension aged under 59 years are demonstrated in Fig. 2 . In normal subjects, 116 persons out of 123 (94%) had the values between 5 and 30ng/ml. Therefore, the normal range of resting levels of PRA was defined from 5 to 30ng/ ml. In essential hypertension, an obvious deviation from the distribution curve of the control subjects was observed. The peak of the distribution curve in were not related to the age. High PRA hypertension was found in 10 to 20% of patients aged 10 to 60 years. In the present study of hypertensive patients and the age matched control subjects, it was revealed that the incidences of low resting PRA were similar in each decade under 60 years. From this result, it seems unlikely that low renin hypertension is a stage in a long-term course of essential hypertension.
The term, low PRA hypertension, is variously used for patients with essential hypertension whose PRA is low, or renin secretion in response to the stimulus is suppressed. However, there were obvious differences between these two types of PRA patterns, because, as shown in the present study, low resting PRA hypertens ion was not related to the age, while the hyporesponder was apparently related to the age. There were also significant differences between the incidences of these two types of renin secretion, namely, the low PRA hypertension was found in 23% and the hyporesponder in 40% of essential hypertension.
Previously, we described that greatly increased urinary excretion of sodium by furosemide was observed in healthy persons as compared with those in essential hypertension (Memezawa et al. 1975 ). This result suggests that the stimulus for renin secretion through sodium and water depletion following the furosemide administration is less in essential hypertension especially in aged persons than in healthy persons, and this difference may contribute to the different incidences of hyporesponder in each decade of essential hypertension. From these reasons, it may safely be said that low PRA essential hypertension has no relation to responsiveness of renin secretion to usual stimulant of the secretion.
In addition, in our previous study (Abe et al. 1975 ) there was no relationship between the responsiveness of the renin secretion to furosemide injection followed by the upright posture and the hypertensive complication in the kidney and the ocular fundi, which related to only the resting PRA levels measured after overnight fasting. From these studies, it seems likely that low PRA hypertension is a difinite subgroup from the other groups of essential hypertension.
